In this paper we show that several classes of elementary properties (properties definable by sentences of a first order logic) of groups hold for all nonabelian free groups. These results are obtained by examining special embeddings of these groups into one another which preserve the properties in question.
ABSTRACT.
In In addition we will prove constant 1, the operation symbols ' and ~ , the predicate =, and the logical symbols &., V, ■v, V, and 3. Given a group H, the language of H, L will be our basic language with the addition of a new constant b (name of h) for each element h of H, In particular L is L. Where no confusion can arise h will be written h. All sentences will be assumed to be in prenex normal form with their matrices in disjunctive normal form. All atomic formulas will be assumed to be in the form / = 1 for some term /. A sentence will be called 11 if 7! it is logically equivalent to a sentence whose initial quantifier is V and whose prefix has at most n - , u4, • ■ • , u2k; rf¿ = r(z, p.) Applying Theorem C once again shows that F satisfies <IXe). regions. Let P and P be the endpoints of A. If P and P both have degree two, then M has at most two more segments than M . If one of P and P has degree two, then M has at most one more segment than M . Otherwise, M has no more segments than M . In any case, the number of segments of M is at most 4v-1.
It follows at once from its definition that a segment is either a maximal consecutive part of D ' n M ' tot some region D or else is a simple arc whose interior is not on the boundary of any region. Given any reduced map M, we can construct a map M in which all boundary edges are segments, simply by deleting boundary vertices of degree two and combining the incident edges.
4. In this section we prove the principal lemma. (i') c is an element of K if and only if c has exponent sum zero on ß.
(ii) a can be uniquely written in the form T/3 where T is in ].
(ii') c can be uniquely written as yß where y Is zn K-(iii) If t / 0, then A flA( has at most one element.
Let A be a free group. Let a = a,a.
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